(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

18.09.1996 Bulletin 1996/38 

(21) Application number: 96300122.7 

(22) Date of filing 08.01.1996 



iiiiiiiigiiiiiiii 

(n) EP 0 732 107 A2 

EUROPEAN PATENT APPLICATION 

(51) IntCI A A61K 51/04 



(84) Designated Contracting States: 


• Maekawa, Youko 


DE FR GB 


Tokyo (JP) 




• Yoshioka, Sh impel 


(30) Priority: 16.03.1995 JP 57029/95 


Tokyo (JP) 


16.03.1995 JP 57030/95 






(74) Representative: Freed, Arthur Woolf 


(71) Applicant: KABUSHIKI KAISHA TOSHIBA 


MARKS & CLERK, 


Kawasaki-shi, Kanagawa-ken 210 (JP) 


57-60 Lincoln's Inn Fields 




London WC2A 3LS (GB) 


(72) Inventors: 




• Saito, Yasuhito 




Tokyo (JP) 





(54) Circuit substrate shielding device 

(57) A circuit substrate which is formed by fixing a 
wiring pattern on an insulated substrate has a shielding 
member for absorbing or reflecting radio waves formed 
on a first electronic component electrically connected. 



A shielding layer for absorbing or reflecting radio waves 
is formed on the circuit substrate. And, a second elec- 
tronic component is disposed between the first electron- 
ic component and the shielding layer. 
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Description 

This invention relates to a circuit substrate shielding 
device, and particularly to a shielding device for a circuit 
substrate used for a high frequency 5 

With the progress of the highly computerized soci- 
ety in these years, mobile communication equipment 
such as portable phones have become widespread rap- 
idly, and data communications and image communica- 
tions have developed as well These communications io 
are expected to be made at a higher speed, given ad- 
vanced functions, and effected at a higher frequency. 
Besides, such equipment are considered to be further 
miniaturized rapidly. 

For circuits which are particularly used for commu- *s 
nication equipment for a high speed and a high frequen- 
cy, components have to be not only packaged on a cir- 
cuit substrate but also fully protected against noises. 
Noises are roughly divided into a radiation noise and a 
conduction noise, and they are dealt with separately. 20 
The conduction noise, if its conducting route is found, 
can be relatively easily dealt with by means of a noise 
filter or the like But, the radiation noise is rather difficult 
to find its generation source. Therefore, the entire circuit 
substrate is generally housed into a shielding case 2$ 
made of metal. This method disturbs small electronic 
equipment such as portable phones from being made 
smaller in size and lighter in weight Under the circum- 
stances various types of simplified shielding device 
have been proposed 30 

Description will be made of a typical circuit sub- 
strate shielding device for conventional small electronic 
equipment with reference to Fig. 11 A circuit pattern 2 
made of copper or the like by etching is fixed onto an 
insulating substrate 1 made of alumina, glass epoxy or 35 
the like, and electronic components 3 such as chips and 
semiconductors are soldered to the component affixing 
areas of the circuit pattern 2 by a reflow soldering meth- 
od to form a circuit substrate 4. For the circuit substrate 
4 which has a surface where the electronic components 40 
3 are not soldered or the circuit substrate 4 whose both 
surfaces have the electronic components 3 soldered, a 
wiring pattern 5 having reference potentials such as a 
ground and a power source is formed substantially on 
that entire surface or the inside layer surface of the cir- *s 
cuit substrate 4, thereby shielding one side of the circuit 
substrate 4. 

Furthermore, to cover completely a single circuit 
block containing the soldered electronic components 3, 
a metallic cap 6 made of a plate of aluminum or silicon so 
steel is soldered to a connecting land 7 designed for the 
metallic cap 6 in order to cover the reference potentials 
such as a ground and a power source on the surface of 
the circuit substrate 4, thereby wholly shielding the cir- 
cuit substrate 4, When a single circuit substrate 4 has a 5s 
plurality of circuit blocks, each circuit block is covered 
with the metallic cap 6 to prevent the circuit blocks from 
interfering one another 



Thus a sufficient shielding effect can be attained by 
the above structure But when compared with the afore- 
mentioned method which completely houses the circuit 
substrate 4 within the metallic shielding case, miniatur- 
ization and weight reduction can be made but the use 
of the metallic cap 6 restricts such measures. 

There is also another method which effects the 
shielding without using the metallic cap 6 at all as shown 
in Fig. 1 2. Description will be made with reference to an 
example of the single-face packaged structure. First, the 
insulating substrate 1 is used which is made in the same 
way as shown in Fig. 11 that the wiring pattern 5 having 
the reference potentials is formed substantially on the 
entire area of one surface, and connecting lands 3a for 
connecting the electronic component 3 and the wiring 
pattern 2 are formed on the other surface. Besides, on 
almost the entire surface for connecting the electronic 
components 3 of the circuit substrate 4 excepting the 
area on which the electronic components 3 are sol- 
dered, an insulating layer 8 such as epoxy or polyimide 
is formed by screen printing or bonding. Then, a con- 
ductive paste of copper or the like is printed or cured 
onto almost the entire surface of the insulating layer 8 
so as to be electrically connected to a wiring pattern 9 
having the reference potentials thereby forming a ref- 
erence potential layer. Lastly the electronic component 
3 is soldered to produce a shield-structured circuit sub- 
strate. 

Since the above structure does not use a metallic 
case or a metallic cap, miniaturization and weight reduc- 
tion can be made, but a sufficient shielding effect cannot 
be attained because the electronic component and elec- 
tronic component connected sections are exposed. 

The invention has an object of providing a circuit 
substrate shielding device excelling in shielding effect 
without using any metallic cap 

To accomplish the above objeel the circuit sub- 
strate shielding device of the invention comprises a cir- 
cuit substrate, a first electronic component electrically 
connected to the circuit substrate and having a shielding 
member for absorbing or reflecting radio waves, a 
shielding layer formed on or in the vicinity of the circuit 
substrate to absorb or reflect radio waves, and a second 
electronic component disposed between the first elec- 
tronic component and the shielding layer which is 
formed on or in the vicinity of the circuit substrate. 

When the first electronic component is a semicon- 
ductor chip for example, the first and second electronic 
components are held between a reference potential lay- 
er formed on the circuit substrate and the semiconductor 
chip made of a conductive material of the first electronic 
component, so that the first and second electronic com- 
ponents can be shielded without using a metallic case 
or a metallic cap. 

And, the circuit substrate shielding device of the in- 
vention also comprises a circuit substrate having a cir- 
cuit pattern fixed to an insulating substrate, a first elec- 
tronic component electrically connected to the circuit 
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substrate and having a shielding materia! for absorbing 
or reflecting radio waves, and a second electronic com- 
ponent which is electrically connected to a surface of 
the circuit substrate opposed to the surface on the other 
side of the circuit substrate to which the first electronic 
component is connected and which has a shielding 
member for absorbing or reflecting radio waves. 

With the above structures, since the first and sec- 
ond electronic components serve to shield, the shielding 
effect is remarkable without using a metallic cap, and a 
small and lightweight circuit substrate shielding struc- 
ture can be made. 

Fig. 1 is a cross section showing the first embodi- 
ment of the invention, Fig. 2 is a cross section showing 
the second embodiment of the invention, Fig. 3 is a 
cross section showing the third embodiment of the in- 
vention, Fig. 4 is a cross section showing the fourth em- 
bodiment of the invention, Fig. 5 is a cross section show- 
ing the fifth embodiment of the invention, Fig. 6 is a cross 
section showing the sixth embodiment of the invention, 
Fig. 7 is a cross section showing the seventh embodi- 
ment of the invention, Fig. 8 is a cross section showing 
the eighth embodiment of the invention, Fig. 9 is a cross 
section showing the ninth embodiment of the invention, 
Fig. 1 0 is a cross section showing the tenth embodiment 
of the invention, Fig. 11 is a cross section showing a 
conventional circuit substrate shielding device, and Fig. 

1 2 is a cross section showing another conventional cir- 
cuit substrate shielding device. 

Now, the invention will be described in detail with 
reference to the accompanying drawings. 

Fig. 1 is a structural view for showing the first em- 
bodiment of the invention. In Fig. 1, a circuit substrate 
1 4 is configured by forming a wiring pattern 1 3 made of 
copper or the like by etching on insulating substrate 12 
such as alumina or glass epoxy having an opening 11. 
Here, one surface of the circuit substrate 14 is almost 
entirely patterned including the opening 11, and electri- 
cally connected to a circuit reference potential pattern 
including a ground and a power source to form a refer- 
ence potential layer 15. 

Then, connecting pads 17 of an electronic compo- 
nent 1 6 such as a semiconductor chip are connected to 
connecting lands 19, which are electrically connected to 
the wiring pattern 13 of the circuit substrate 14, via a 
bump 18. On the electronic component 16, connecting 
lands 20 connected to the connecting pads 17 are pre- 
viously formed on the surface inside the connecting pad 
1 7, and connecting pads 22 of an electronic component 
21 which is smaller than the electronic component 16 
are connected to the connecting lands 20 via a bump 
23. When the electronic component 16 is connected to 
the connecting lands 19, the electronic component 21 
is positioned within the opening 1 1 . The electronic com- 
ponent 21 is electrically connected to the wiring pattern 

1 3 via the electronic component 16. 

As the electronic component 16, a semiconductor 
chip has been exemplified here. But, as the semicon- 
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ductor substrate for forming a device, a conductive sub- 
strate such as silicon is used or a non-conductive sub- 
strate such as gallium arsenide is used with its back sur- 
face coated with metal such as gold And. the connected 

5 sections and periphery of the electronic component 16 
are sealed with a resin 24 such as epoxy. 

As described above, when the electronic compo- 
nent 16 is a semiconductor chip, the electronic compo- 
nent 21 and at least some area of the circuit substrate 

10 14 on which the semiconductor chip is disposed are held 
between the reference potential layer 15 formed on the 
circuit substrate 14 and the semiconductor chip whose 
almost all surface or at least the back surface is made 
of a conductive material, so that a sufficient shielding 

is effect can be attained without using a metallic case or 
metallic cap. 

To improve the shielding effect, a plurality of through 
holes having reference potentials may be formed 
around the connecting lands 1 9 on the circuit substrate 

20 14 for the electronic component 16, or the reference po- 
tential layer 15 may be formed on the circuit substrate 
14 excepting the area where the electronic component 
16 is connected. And, the provision of the above config- 
uration for each circuit block on one circuit substrate can 

25 prevent the circuit blocks from interfering one another. 

Now, description will be made of the results of a test 
on a shielding characteristic of a silicon substrate which 
is generally used as the circuit substrate for the semi- 
conductor chip used in the embodiment shown in Fig. 

30 1 I/O terminals for a high-frequency signal of 50 MHz 
to 1800 MHz were terminated with a characteristic im- 
pedance of 50Q, and the input terminal was about 20 
mm away from the output terminal. The periphery of one 
end was enclosed with a metallic sheet with one face 

35 released, and a silicon substrate having a thickness of 
0.45 mm to be measured was disposed on the released 
part to examine a noise removing effect. As a result, a 
noise level could be lowered by about 10 dB to 20 dB 
as compared with the released case. These values are 

40 almost the same as compared with the reduction of 
about 20 dB to 25 dB where the metallic plate is used 
as a shield depending on a frequency band, suggesting 
no problem in practical use. 

The opening 11 formed in the circuit substrate 14 

45 for housing the electronic component 21 may be a re- 
cess. When it is formed in the shape of a recess, wiring 
can be made between the electronic component 21 and 
the reference potential layer 15 formed on the circuit 
substrate 14, and a mounting density can be improved. 

so The reference potential layer 15 is formed on the 

outermost surface of the circuit substrate, but may be 
formed on the inside layer surface of the circuit sub- 
strate. But, in view of a shielding property, when it is 
formed on the inside layer surface wiring is preferably 

55 not made on the outside of the circuit substrate. 

The reference potential layer 15 formed on the cir- 
cuit substrate may be formed not only on the circuit sub- 
strate but also in its vicinity, eg, on the surface of a 
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housing for accommodating the circuit substrate, or the 
housing itself may be made of metal having the refer- 
ence potential. 

And. the reference potential layer 15 formed on the 
circuit substrate serves to be a radio wave reflecting lay- 
er for reflecting a radiation noise. For instance, an insu- 
lating magnetic material such as ferrite can be used as 
a radio wave absorbing layer to provide a good shielding 
effect. In this case, it is more effective to use a sintered 
body when the circuit frequency is up to several hun- 
dreds MHz, or in the form of powder or a paste prepared 
by mixing a resin and powder when the circuit frequency 
is higher and particularly in a band of GHz from a view- 
point of magnetic permeability This is because a noise 
absorbing effect meets the following equation. 

ja (magnetic permeability) x f (frequency) = constant 

Description has been made with reference to a 
semiconductor chip as the electronic component 16 in 
the above embodiment But, the electronic component 
1 6 may be any device or a combination of whatever de- 
vices without any problem, e.g., passive devices such 
as resistors and capacitors, or composite components 
produced by forming a passive device on the periphery 
of a semiconductor device But, members forming such 
devices have a shielding member for reflecting or ab- 
sorbing radio waves on one surface or the inside layer 
surface or the material itself of, e.g., a conductive sub- 
strate such as silicon or aluminum, or an insulating mag- 
netic substrate such as ferrite, or an insulating substrate 
such as alumina having a metallic layer or an insulating 
magnetic substance layer formed on at least one sur- 
face or almost the entire surface of the inside layer sur- 
face. The electronic component 21 may be any compo- 
nent because it is not required to have a shielding prop- 
erty on its one surface. 

Although the connection of the electronic compo- 
nent 16 and the electronic component 21 has not been 
described in detail, as a method to connect the electron- 
ic component 16 to the circuit substrate, for instance, 
the bumps 1 8 such as gold are formed on the connecting 
pads 1 7, which are formed on the electronic component 
1 6, for connecting with the circuit substrate 1 4 by plating 
or ball bumping. And, a connecting member such as a 
conductive adhesive is used to connect the bumps 18 
with their surfaces downward to the connecting lands 
19 of the circuit substrate 14. But, the connecting meth- 
od is not limited to the above, and there are also other 
methods such as solder connecting with solder bumps 
and pressure connecting owing to a shrinkage force of 
a sealing resin. Besides, though a shielding effect is 
slightly deteriorated, a connecting pad may be disposed 
on the end face of the electronic component 16 and sol- 
dered to the circuit substrate 14. Similarly, the connec- 
tion of the electronic component 21 to the electronic 
component 16 is not limited to any particular method. 

Fig 2 is a cross section showing the second em- 
bodiment of the invention This embodiment shows that 



the electronic component 21 of the embodiment shown 
in Fig 1 is connected to the circuit substrate Specifical- 
ly, a recess 25 is formed in a circuit substrate 141. and 
connecting lands 27 electrically connected to the wiring 

5 pattern 1 3 are fixed to a bottom 26 of the recess 25. An 
electronic component 28 such as a chip is connected to 
the connecting lands 27 with solder 29. 

In the same way as in the embodiment of Fig. 1 , this 
embodiment can provide the shielding effect for the 

10 electronic components 1 6 and 21 by the shielding prop- 
erty on the side opposed to the connecting pads 17 
formed on the electronic component 16 and the refer- 
ence potential layer 15 which serve instead of the me- 
tallic cap. 

*s Fig. 3 and Fig. 4 are cross sections showing the 
third and fourth embodiments of the invention. 

The embodiment of Fig. 3 has the similar structure 
as the embodiment of Fig. 1 except that the electronic 
component 21 which is connected to the connecting 

20 lands 20 of the electronic component 16 is disposed in 
a circuit substrate 142 having a recess 251 integrally 
formed using a flexible substrate such as polyimide. 
This embodiment has the same effects as the aforemen- 
tioned embodiment 

25 The embodiment of Fig. 4 is configured by forming 
a flexible substrate such as polyimide into the electronic 
substrate 142 which has the recess 251 integrally 
formed at a position to oppose the electronic component 
16, disposing on a bottom 30 of the recess 251 connect- 

30 ing lands 271 which are electrically connected to the wir- 
ing pattern 1 3, and connecting the electronic component 
28 to the connecting lands 271 with the solder 29. This 
embodiment also has the same effects as the above em- 
bodiment. 

35 Thus, since the periphery of the circuit on the circuit 
substrate which requires to be shielded is provided with 
the shielding member for reflecting or absorbing radio 
waves, a special shielding member such as a metallic 
cap is not required, and a small and lightweight shielding 

**o structure can be produced. 

Fig. 5 is a cross section showing the fifth embodi- 
ment of the invention. In this embodiment, a circuit sub- 
strate 51 3 is configured by forming a wiring pattern 51 2 
of copper on an insulating substrate 511 such as alumi- 

4£ na or glass epoxy by etching. Connecting pads 516 
formed on the surface of an electronic component 515 
such as a semiconductor chip are electrically connected 
with their faces downward to connecting lands 514 
which are electrically and integrally connected to the wir- 

50 ing pattern 512 by means of bumps 517 such as gold or 
solder. 

And, to connecting lands 518 formed on the back 
surface of the circuit substrate 51 3 whose front surface 
has the electronic component 515 connected, an elec- 
ts tronic component 520 having connecting pads 519 
which are used to connect to the circuit substrate 513 
on the surface of the same semiconductor chip as the 
electronic component 51 5 is electrically connected with 
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the surfaces of the connecting lands 518 downward by 
means of bumps 521 such as gold or solder, thereby 
connecting the circuit substrate 51 3 with the surface of 
the same semiconductor chip as the electronic compo- 
nent 515. 

Then, the connected sections between the elec- 
tronic component 515 and the circuit substrate 51 3 and 
between the electronic component 520 and the circuit 
substrate 51 3 are shielded with resins 522, 523 such as 
epoxy in order to improve a mechanical strength and 
reliability. 

The electronic components 515, 520 which are 
semiconductor chips provided with the connecting pads 
516, 519 use on their other surfaces a conductive sub- 
strate such as silicon, and the silicon is grounded 
through the connecting pads to reflect or absorb radio 
waves, thereby providing the shielding effect. 

When the semiconductor chip uses a non-conduc- 
tive substrate such as gallium arsenide, the other sur- 
face opposite to the surface on which the connecting 
pads are formed is coated with metal such as gold. And, 
the electronic component may be any device or a com- 
bination of whatever devices, e.g., a passive device 
such as a resistor or capacitor, or a composite compo- 
nent produced by forming a passive device on the pe- 
riphery of a semiconductor device. But members form- 
ing such devices have a shielding member for reflecting 
or absorbing radio waves on one surface or the inside 
layer surface or the material itself of, eg, a conductive 
substrate such as silicon or aluminum, or an insulating 
magnetic substrate such as ferrite, or an insulating sub- 
strate such as alumina having a metallic layer or an in- 
sulating magnetic substance layer formed on at least 
one surface or almost the entire surface of the inside 
layer surface. With the above connecting structure, the 
circuit substrate area having the electronic components 
515, 520 and at least a semiconductor chip has almost 
its entire body or at least the entire back surface covered 
with the semiconductor chip made of a conductive ma- 
terial, thus a sufficient shielding effect can be attained 
without using a metallic case or metallic cap. 

Besides, to improve a shielding effect, a plurality of 
through holes having reference potentials may be 
formed around the connecting lands 514, 518 for the 
electronic components 51 5, 520 of the circuit substrate 
513, or the reference potential layer may be formed on 
both surfaces of the circuit substrate excepting the are- 
as where the electronic components 515, 520 are dis- 
posed. And, the provision of the above configuration for 
each circuit block on one circuit substrate can prevent 
the circuit blocks from interfering one another. 

A silicon substrate which is generally used for the 
aforementioned substrate for semiconductor chips was 
tested for a shielding property. The results will be de- 
scribed. I/O terminals for a high-frequency signal of 50 
MHz to 1 800 MHz were terminated with a characteristic 
impedance of 50Q, and the input terminal was about 20 
mm away from the output terminal The periphery of one 
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end was enclosed with a metallic sheet with one face 
released, and a silicon substrate having a thickness of 
0.45 mm to be measured was disposed on the released 
part to examine a noise removing effect. As a result, a 

5 noise level could be lowered by about 10 dB to 20 dB 
as compared with the released case. These values do 
not induce any problem in practical use as compared 
with the reduction of about 20 dB to 25 dB where the 
metallic plate was used as a shield. The effect is almost 

10 the same as when shielded with the metallic plate de- 
pending on a frequency band. 

Although the connection of the electronic compo- 
nents 515, 520 has not been described in detail in this 
embodiment, the bumps 517, 521 such as gold are 

is formed on the connecting pads 516, 519, which are 
formed on the electronic components 515, 520, for con- 
necting with the circuit substrate 513 by plating or ball 
bumping, and a connecting member such as a conduc- 
tive adhesive is used to connect the bumps 517, 521 

20 with their surfaces downward to the connecting lands 
514, 518 of the circuit substrate 513. 

But, the connecting method is not limited to the 
above, and there are also other methods such as solder 
connecting with solder bumps or pressure connecting 

25 owing to a shrinkage force of a sealing resin. Besides, 
though a shielding effect is slightly deteriorated, con- 
necting pads may be disposed on the edges of the faces 
of the electronic components 515, 520 and soldered to 
the circuit substrate 513. 

30 Fig. 6 is a cross section showing the sixth embodi- 

ment of the invention. This embodiment is different from 
the one shown in Fig. 5 on the points that in addition to 
the electronic components 515, 520, a third electronic 
component is respectively connected electrically to the 

35 electronic components 515, 520, and recesses are 
formed in the circuit substrate to receive the third elec- 
tronic component. The same components as those in 
Fig. 5 are given the same reference numerals for de- 
scription. 

40 Specifically, connecting lands 525 electrically con- 
nected to the connecting pads 516 are formed on the 
inside surface of the electronic component 51 5 on which 
the connecting pads 51 6 are formed. Connecting pads 
527 on an electronic component 526 which is smaller 

45 than the electronic component 515 are electrically con- 
nected to the connecting lands 525 via a bump 528 to 
make a composite component. Similarly, connecting 
lands 529 electrically connected to the connecting pads 

519 are formed on the inside surface of the electronic 
so component 520 on which the connecting pads 519 are 

formed. Connecting pads 531 on an electronic compo- 
nent 530 which is smaller than the electronic component 

520 is electrically connected to the connecting lands 529 
via a bump 532 to make a composite component. 

ss A circuit substrate 5131 opposed to the electronic 
component 526 has a recess 533 formed to receive the 
electronic component 526. And. the circuit substrate 
5131 opposed to the electronic component 530 has an- 
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other recess 534 formed to receive the electronic com- 
ponent 530 

In addition to the effects provided by the embodi- 
ment shown in Fig. 5. this embodiment can shield the 
electronic components 526, 530 which are the third 
electronic components The electronic components 
526, 530 are housed in the recesses 533, 534 which are 
formed in the circuit substrate 5131, thus preventing the 
thickness of the circuit substrate 5131 from being made 
thick 

Fig. 7 is a cross section showing the seventh em- 
bodiment of the invention. This embodiment connects 
third electronic components 535, 536 onto the circuit 
substrate 5131. The circuit substrate 5131 has the re- 
cesses 533, 534 formed at the positions where the elec- 
tronic components 515 520 are disposed The electron- 
ic components 535, 536 are respectively placed in the 
recesses 533, 534 and electrically connected to con- 
necting lands 539, 540 which are electrically connected 
to the connecting lands 514, 51 S with solder 537, 538. 

Fig. 8 is a cross section showing the eighth embod- 
iment of the invention. This embodiment is a combina- 
tion of the embodiments of Fig. 6 and Fig 7. The elec- 
tronic component 526 is connected to the connecting 
lands 525 formed on the electronic component 515, and 
the electronic component 536 is connected to the con- 
necting lands 538 formed in the recess 534 of the circuit 
substrate 5131. 

The embodiments of Fig 7 and Fig 8 provide the 
same effects as the embodiment of Fig 6 Specifically, 
a large number of electronic components can be shield- 
ed without increasing the area nor thickness of the cir- 
cuit substrate 5131. 

Fig. 9 is a cross section showing the ninth embod- 
iment of the invention. This embodiment forms a bulged 
section 551 at a part of a circuit substrate 51 32 which is 
made of a flexible substrate such as polyimide, thereby 
forming a concave 552 and a convex 553. And, the elec- 
tronic component 526 is connected to the connecting 
lands 525 which are formed on the inside surface of the 
electronic component 515 connected to the connecting 
lands 514 of the circuit substrate 5132. The electronic 
component 526 is disposed as housed within the con- 
cave 552. And, connecting pads 554 on the electronic 
component 530 are connected to connecting lands 555 
formed on the convex 553 by means of a bump 556. The 
outer periphery of all bumps 556 is seated with a resin 
557 such as epoxy to improve a mechanical strength 
and reliability. 

Fig. 9 has shown an example of connecting the 
electronic component 526 to the electronic component 
515. But, as shown in Fig. 10 which is a cross section 
showing the tenth embodiment of the invention, the 
electronic component 535 may be connected without 
any problem to the connecting lands 537 formed on the 
circuit substrate 5132. 

In the fourth and fifth embodiments, the electronic 
components 515, 530, 526, 535 can also reflect or ab- 



sorb radio waves by virtue of the conductivity of the sur- 
face opposite to the side that the connecting pads are 
on the electronic components 515, 530 mounted on the 
circuit substrate 51 32 Thus, a small and lightweight cir- 
5 cuit substrate shielding structure excelling in shielding 
effect can be accomplished without using a metallic cap. 



Claims 

10 

1. A circuit substrate shielding device comprising: 

a circuit substrate formed by fixing a circuit pat- 
tern onto an insulating substrate, 
15 a first electronic component electrically con- 

nected to said circuit substrate and having a 
sh ieldmg member for absorbing or reflecting ra- 
dio waves, 

a shielding layer formed on or in the vicinity of 
20 said circuit substrate to absorb or reflect radio 

waves, and 

a second electronic component disposed be- 
tween said first electronic component and said 
shielding layer which is formed on or in the vi- 
2S cinity of said circuit substrate 

2. A circuit substrate shielding device according to 
Claim 1 , wherein said second electronic compo- 
nent: disposed between said first electronic compo- 
se nent and said shielding layer which is formed on or 

in the vicinity of said circuit substrate, is electrically 
connected to said first electronic component. 

3. A circuit substrate shielding device according to 
35 Claim 2, wherein a recess or an opening is formed 

at a position corresponding to the position of said 
circuit substrate where said second electronic com- 
ponent is disposed. 

40 4. A circuit substrate shielding device according to 
Claim 1 , wherein said second electronic component 
disposed between said first electronic component 
and said shielding layer which is formed on or in the 
vicinity of said circuit substrate is electrically con- 
e's nected to said circuit substrate. 

5. A circuit substrate shielding device according to 
Claim 4, wherein said circuit substrate has a recess 
formed, and said second electronic component is 

so disposed within the recess formed in said circuit 
substrate and electrically connected. 

6. A circuit substrate shielding device according to 
Claim 2, wherein said circuit substrate has a curved 

ss part which corresponds to the position where said 
second electronic component is disposed. 

7. A circuit substrate shielding device according to 
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Claim 1 , wherein said shielding layer formed on said 
circuit substrate is a magnetic substance layer hav- 
ing an insulating property. 

8. A circuit substrate shielding device according to 
Claim 1 , wherein said shielding layer formed on said 
circuit substrate is a metallic layer having a refer- 
ence potential. 

9. A circuit substrate shielding device according to 
Claim 1 , wherein said shielding layer formed on said 
circuit substrate is formed on the other surface or 
the inside layer surface of the surface where said 
first electronic component is at least connected. 

10. A circuit substrate shielding device according to 
Claim 1 , wherein said shielding layer formed in the 
vicinity of said circuit substrate is formed on the sur- 
face or inside of a housing for accommodating said 
circuit substrate 

11. A circuit substrate shielding device according to 
Claim 1 , wherein said first electronic component is 
an active device or a composite component consist- 
ing of active devices. 

12. A circuit substrate shielding device according to 
Claim 1, wherein said first electronic component is 
a passive device or a composite component con- 
sisting of passive devices. 

13. A circuit substrate shielding device according to 
Claim 1 , wherein said first electronic component is 
a composite component consisting of an active de- 
vice and a passive device. 

14. A circuit substrate shielding device according to 
Claim 1, wherein said first electronic component is 
made of a semiconductor material having electrical 
conductivity. 

15. A circuit substrate shielding device according to 
Claim 14 wherein said semiconductor material 
having electrical conductivity is silicon. 

16. A circuit substrate shielding device according to 
Claim 1, wherein said first electronic component is 
made of a semiconductor material having an insu- 
lating property and has on its back surface a metal- 
lic layer having a reference potential. 

17. A circuit substrate shielding device according to 
Claim 16, wherein said semiconductor material 
having an insulating property is gallium arsenide. 

18. A circuit substrate shielding device according to 
Claim 1 , wherein said first electronic component is 
made of a magnetic material having an insulating 



property 

19. A circuit substrate shielding device according to 
Claim 18, wherein said magnetic material having an 

5 insulating property is ferrite 

20. A circuit substrate shielding device according to 
Claim 1, wherein said first electronic component 
has at least one surface or the inside layer surface 

10 made of an insulating member which is covered with 
a shielding layer for absorbing or reflecting radio 
waves. 

21. A circuit substrate shielding device according to 
is Claim 20, wherein said shielding layer formed on 

said insulating circuit substrate is a magnetic sub- 
stance layer having an insulating property. 

22. A circuit substrate shielding device according to 
20 Claim 20, wherein said shielding layer formed on 

said insulating circuit substrate is a metallic layer 
having a reference potential. 

23. A circuit substrate shielding device according to 
2S Claim 1, wherein said first electronic component is 

made of a metallic material. 

24. A circuit substrate shielding device comprising: 

30 a circuit substrate formed by fixing a circuit pat- 

tern onto an insulating substrate, 
a first electronic component electrically con- 
nected to said circuit substrate and having a 
shielding member for absorbing or reflecting ra- 

35 dio waves, and 

a second electronic component which is elec- 
trically connected to a surface of the circuit sub- 
strate opposed to the surface on the other side 
of the circuit substrate to which said first elec- 

40 tronic component is connected and which has 

a shielding member for absorbing or reflecting 
radio waves. 

25. A circuit substrate shielding device according to 
45 Claim 24, wherein at least a single third electronic 

component is disposed between said first electronic 
component and said second electronic component. 

26. A circuit substrate shielding device according to 
50 Claim 25, wherein said third electronic component 

disposed between said first electronic component 
and said second electronic component is electrical- 
ly connected to said first electronic component. 

55 27. A circuit substrate shielding device according to 
Claim 25, wherein said third electronic component 
disposed between said first electronic component 
and said second electronic component is electrical- 
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ly connected to said second electronic component. 

28. A circuit substrate shielding device according to 
Claim 25. wherein a plurality of third electronic com- 
ponents are disposed between said first electronic 
component and said second electronic component 
and electrically connected to said first and second 
electronic components 



39. A circuit substrate shielding device according to 
Claim 24, wherein said first and second electronic 
components are made of a magnetic material hav- 
ing an insulating property. 

40. A circuit substrate shielding device according to 
Claim 39, wherein said magnetic material having 
the insulating property is ferrite. 



29. A circuit substrate shielding device according to 
Claim 26, 27 or 28, wherein a recess or an opening 
is formed at a position corresponding to where said 
third electronic component is disposed on said cir- 
cuit substrate. 

30. A circuit substrate shielding device according to 
Claim 29, wherein a recess is formed in said circuit 
substrate, and said third electronic component is 
disposed within said recess formed in said circuit 
substrate and electrically connected. 



31. A circuit substrate shielding device according to 
Claim 25, wherein said circuit substrate is curved at 
a position corresponding to where said third elec- 
tronic component is disposed. 25 

32. A circuit substrate shielding device according to 
Claim 24, wherein said first and second electronic 
components are active devices or composite com- 
ponents made of active devices. 30 

33. A circuit substrate shielding device according to 
Claim 24, wherein said first and second electronic 
components are passive devices or composite 
components made of passive devices. 35 



to 41. A circuit substrate shielding device according to 
Claim 24, wherein said first and second electronic 
components have at least one surface or the inside 
layer surface made of an insulating member which 
is covered with a shielding layer for absorbing or 

15 reflecting radio waves. 

42. A circuit substrate shielding device according to 
Claim 41, wherein said shielding layer formed on 
said insulated circuit substrate is a magnetic sub- 

20 stance layer having an insulating property. 

43. A circuit substrate shielding device according to 
Claim 41, wherein said shielding iayer formed on 
said insulated circuit substrate is a metallic layer 

25 having a reference potential. 



44. A circuit substrate shielding device according to 
Claim 24, wherein said first and second electronic 
components are made of a metallic material having 
an insulating layer and a wiring layer on its surface 



34. A circuit substrate shielding device according to 
Claim 24, wherein said first and second electronic 
components are composite components made of 

an active device and a passive device. 40 

35. A circuit substrate shielding device according to 
Claim 24, wherein said first and second electronic 
components are made of a semiconductor material 
having electrical conductivity. 45 

36. A circuit substrate shielding device according to 
Claim 35 wherein said semiconductor material 
having electrical conductivity is silicon. 

so 

37. A circuit substrate shielding device according to 
Claim 24, wherein said first and second electronic 
components are made of a semiconductor material 
having an insulating property. 



38. A circuit substrate shielding device according to 
Claim 37 wherein said semiconductor material 
having the insulating property is gallium arsenide 



8 




9 




FIG. 6 




520 



10 




11 




12 



(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(id EP 0 732 107 A3 

EUROPEAN PATENT APPLICATION 



(88) 


Date of publication A3: 


(51) Intel* H01L 23/552, H01L 25/065, 




07.05.1997 Bulletin 1997/19 


A61K 51/04 


(43) 


Date of publication A2: 






18.09.1996 Bulletin 1996/38 




(21) 


Application number: 96300122.7 




(22) 


Date of filing: 08.01.1996 




(84) 


Designated Contracting States: 


• Maekawa, Youko 




DE FR GB 


Tokyo (JP) 






• Yoshioka, Shimpei 


(30) 


Priority: 16.03.1995 JP 57029/95 


Tokyo ( JP) 




16.03.1995 JP 57030/95 








(74) Representative: Freed, Arthur Woolf 


(71) 


Applicant: KABUSHIKI KAISHA TOSHIBA 


MARKS & CLERK, 




Kawasaki-shi, Kanagawa-ken 210 (JP) 


57-60 Lincoln's Inn Fields 






London WC2A3LS(GB) 


(72) 


Inventors: 






Saito, Yasuhito 






Tokyo (JP) 




(54) 


Circuit substrate shielding device 





(57) A circuit substrate (1 42) which is formed by fix- 
ing a wiring pattern (1 3) on an insulated substrate has 
a shielding member for absorbing or reflecting radio 
waves formed on a first electronic component ( 1 6) elec- 



trically connected. A shielding layer (15) for absorbing 
or reflecting radio waves is formed on the circuit sub- 
strate. And, a second electronic component (28) is dis- 
posed between the first electronic component (16) and 
the shielding layer (15). 



FIG. 1 



CO 
< 

o 

T— 

CM 

CO 
I s *. 

o 

CL 
LU 




Prnttd by Jouve. 75001 PARIS (FT) 



BNSDOCID <EP 0732107A3.I. 



EP0 732 107 A3 



3 



fcuropean Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 96 3G 0122 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document With indication, where appropriate. 



t-LASSiHCAiiors ok ihc 

APPLICATION (Ut.Cl.nt 



US 5 294 826 A (MARCANTONIO GABRIEL ET 
AL) 15 March 1994 



* column 1, 1 ine 35 

* column 4, 1 ine 16 
figures 1,2 * 



line 55 * 

column 5, line 34; 



IBM TECHNICAL DISCLOSURE BULLETIN, 
vol. 31, no. 10, 1 March 1989, 
pages 229-231, XP0001204Q1 
"HIGH-PERFORMANCE PROCESSOR" 
* page 229 * 



1,7,8, H01L23/552 
10, H01L25/O65 
20-23, ; A61K51/04 
129,39-43 



! 1-3,11 



PATENT ABSTRACTS OF JAPAN 
vol. 018, no. 049 (E-1497), 
1994 

& JP 05 275609 A (HITACHI 
October 1993, 
* abstract * 



26 January 
LTD), 22 



MOTOROLA TECHNICAL DEVELOPMENTS, 
vol . 11, 1 October 1990, 
pages 158-159, XP000178678 
PAPAGEO RGE M ET AL: "DOUBLE LAYER 
RECESSED HYBRID FLIP CHIP ON BOARD" 

* the whole document * 

PATENT ABSTRACTS OF JAPAN 
vol. 015, no. 159 (E-1059), 22 April 1991 
& JP 03 032045 A (MITSUBISHI ELECTRIC 
CORP), 12 February 1991, 

* abstract * 



The present search report ha* been ■>**■ up for all claims 



12,25-34 



12,13,25 



19 



H01L 



BERLIN 



DjU ml IM*llllH *f Ik* tMMXk 

28 February 1997 



Roussel, A 



T : theory or principle underlying the mvntioo 
F. : earl i a- patent document, but puMiihe* on, or 

after (he filing dale 
U : document cited in the application 
L : document cited for other reasons 



CATEGORY OK CITED fJOCXMLMS 

X particular^ relevant if taken alone 

\ • particularly relevant if enmbined with another 

doenmenr of the tame category 
A . technological background 
O ; non-written disci won 
P : intermedial* document 



: member of th« same patent family, correspond intt 
document 



2 



